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Background: With the growth of legal cannabis markets there has been recognition of the 
adverse impacts of certain cannabis growing practices, notably, use of harmful chemicals. A 
major concern has been use of Plant Growth Regulators (PGRs) which limit plant size and 
stimulate bud production. These chemicals, many of which have been banned from food crops, 
have been found unlisted in cannabis growing nutrients sold online or in hydroponic stores. 
This study describes the cannabis growing practices used by small-scale recreational cannabis 
growers and specifically their self-reported use of chemicals.  
Methods: Web survey data from 1,722 current and recent cannabis growers in Australia, 
Denmark and the UK, who were asked about their cannabis growing practices, including the 
use of fertilizers and supplements.  
Results: Overall 44% of the sample reported using any chemical fertilizers, supplements or 
insecticides. Logistic regression indicated that the only unique predictor of the use of chemicals 
was growing hydroponically.  
Conclusion: Problems associated with product labelling and uncertainty regarding product 
constituents made it difficult for growers and the researchers to determine which products 
likely contained PGRs or other harmful chemicals. There is a need for further research to 
analyze constituents of chemical products marketed to cannabis growers.  
(Abstract 199 words) 
Key words: Cannabis, marijuana, policy, cultivation, on-line survey, international comparative 
research. 




1.0 Introduction  
With the growth of legal medical and recreational cannabis markets in the USA, Canada, Israel, 
and elsewhere there has been increasing recognition of the adverse impacts of certain cannabis 
growing practices. In North America in particular, the use of potentially harmful and sometimes 
carcinogenic chemical pesticides, fertilizers, ‘nutrients’ and bud-stimulators has posed 
challenges for the development and implementation of regulations and procedures of quality 
assurance systems and product testing in legal seed-to-sale cannabis cultivation and production 
systems (Subritzky et al., 2017). Advocates within the cannabis community have been 
instrumental in raising concerns about the use of these chemicals and bringing them to the 
attention of regulators in jurisdictions which have legal medical and recreational cannabis 
markets (e.g. Integral Hydroponics, 2015; Manic Botanix, undated; Sirius, 2016).  
Over recent years, the identification of the use of Plant Growth Regulators (PGRs), which limit 
the size of the plant and stimulate female flower (bud) production, has been of major concern 
(Sirius, 2016). These chemicals, many of which have been banned from food crops over recent 
decades as they were identified as carcinogens, have been appearing in legal and illegal 
cannabis crops (Subritzky et al., 2017). Although the impact of PGRs when combusted and 
inhaled is largely unknown, one study determined that up to 69.5% of the chemical residues 
(including the PGR paclobutrazol) on plant material were transferred to mainstream smoke and 
concluded that the potential of chemical contamination being transferred to cannabis users was 
substantial (Sullivan et al., 2013). A study of concentrates sold in the California medical 
marijuana market between December 2012 and February 2013 found 22.8% contained 
paclobutrazol (Raber et al., 2015). Two PGRs, paclobutrazol and daminozide, were found to 
be present but unlisted in several fertilizers and supplements that have been sold for years in 
hydroponic stores and other retail outlets targeting cannabis growers (Hermes, 2011). The 
public health outcomes of the use of these chemicals is not definitively known as the 
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toxicological studies have been carried out with animal models such as rats and zebra fish (e.g. 
Robens, 1980) yet, the toxicological evidence has been enough to have them banned in food 
crops. Another ‘naturally occurring’ PGR, triacontanol, has been reported in newer products 
and the toxicity, or otherwise, of this chemical has been debated on cannabis grower internet 
forums. Furthermore, it has not been demonstrated that these newer products do not contain 
other toxic PGRs, because there are no legal requirements for testing and labelling these 
products. The recent contamination of legal medicinal cannabis crops in Canada (Robertson, 
2017) and Colorado (Miller and Looi, 2017) with a pesticide, myclobutanil, which has been 
found to produce cyanide on combustion, has added to the list of chemical contaminants of 
concern in harvested cannabis. 
In the Netherlands, where cannabis is sold through ‘coffee shops’ but cannabis production is 
illegal (with an exception of home cultivation of 5 plants), a study of cannabis samples from 
different ‘cannabis coffee shops’ found that 23 of 25 contained pesticides, 11 of which 
exceeded the amount approved for herbal medicines (Venhuis and van de Nobelen, 2015). 
Cannabis growing can range from simple to complicated depending on the growing practices 
employed. Media representations of cannabis cultivation often associate ‘professional’ types 
of growing incorporating artificial lighting, technical equipment (timers, air filters ventilators, 
carbon filters, etc.) and the use of pesticides and bud stimulators with large scale (criminal) 
growers, but these representations may be misleading (Decorte, 2010). Many small-scale, non-
commercial growers are informed by the internet, peers, specialized magazines and grow 
shops, and may also use sophisticated techniques and equipment (Decorte, 2010; Potter 2010). 
Whether or not this ‘professionalism’ among small-scale growers entails the use of pesticides 
and bud-stimulators (and the PGRs they might contain), remains largely unknown.  
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A quick internet search can reveal copious webpages which discuss locations for growing 
(outdoor and indoor options), grow medium (soil and non-soil), lighting (sunlight and artificial 
light) and other equipment and techniques. Growing practices also cover different garden 
styles, including various forms of hydroponic cultivation techniques (e.g. ebb and flow 
watering, deep water culture, aeroponics) (See Howtogrowmarijuana.com, undated), and 
methods of plant training (topping, training, pruning, etc.) which are used to maximize the 
exposure to light and produce the highest yield of flowering heads (see Kodiak, 2009). A 
related issue is the practice of ‘flushing’ cannabis plants. This practice involves growers 
ceasing supply of nutrients to their plants and simply using water up to two weeks before 
harvest, with the belief that the plant will consume any traces of nutrients in its tissues and so 
produce a ‘smoother product’ uncontaminated by chemicals added in the preceding growing 
phase (Haze, 2016; Potter, 2010). While some growers believe that this practice will rid the 
plant of added chemicals including PGRs, there is much uncertainty and debate regarding 
flushing in the online cannabis grower community (see for example Gore, 2012; N3ro, 2017). 
Moreover, we understand that whilst flushing may be used to correct a nutrient imbalance, or 
remove accumulated salts, because most PGRs are systemic, flushing does not actually remove 
them from the plant (Steven Carruthers, personal communication 29.04.17). 
In this contribution we describe the growing practices used by primarily small-scale cannabis 
growers and, specifically, their self-reported use of chemicals and predictors of this use. In 
2012-2013 our Global Cannabis Cultivation Research Consortium (GCCRC) conducted an 
online survey of largely small-scale cannabis cultivators in 11 countries (Barratt, Potter et al., 
2015; Decorte and Potter, 2015; Hakkarainen et al., 2015; Lenton et al., 2015; Potter et al., 
2015). This paper presents data from a three-country subsample who were asked questions 
regarding (i) their cannabis growing practices and (ii) specifically their use of chemical 
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fertilizers, nutrients, bud stimulators, insecticides and other products, and attempted to identify 
those which have been shown to contain highly toxic Plant Growth Regulators (PGRs).  
To our knowledge this is the first study to systematically investigate the use of chemicals by 
cannabis growers. This issue has clear policy implications regarding regulation in both the legal 
cannabis market and the market for fertilizers and nutrients sold to people who illegally grow 
cannabis. It also has relevance clinically as the risk of cannabis contamination by harmful 
chemicals may be salient to cannabis users who are dependent or experiencing other cannabis-
related harms regarding decisions about continuing, reducing or ceasing use. This is 
particularly relevant in the context of motivational interviewing; (Diclemente et al., 2017). 
2.0 Method 
This paper utilizes data from a subsample of an anonymous web survey of largely ‘small-scale’ 
cannabis cultivators, 18yrs and over. The rationale, scope, content, design and limitations of 
the study have been described elsewhere (Barratt et al., 2012; Barratt and Lenton, 2015; Barratt, 
Potter et al., 2015). All respondents across the eleven countries that ran the GCCRC survey 
were asked a core set of 35 questions titled the International Cannabis Cultivation 
Questionnaire (ICCQ) (Decorte et al., 2012). Additionally, respondents in the subsample from 
Australia, Denmark and the UK, used in this paper, were asked additional questions about their 
growing practices and use of fertilizers, supplements and insecticides. Specifically, these 
respondents were asked: What kind of medium are the plants’ roots suspended in? What 
fertilizers, supplements (e.g. growth agents, bud stimulators) or insecticides do you typically 
use? Subsequently they were asked to specify the names of the products they typically use.  
Although our intention was to identify those products from the open text field which were 
known to contain PGRs, this approach proved problematic. While there were some brands 
mentioned which had previously been shown to contain banned PGRs (Sirius, 2016), concerns 
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regarding incomplete and sometimes misleading labelling on other products significantly 
constrained our ability to determine which other products contained PGRs and which did not. 
We attempted to verify the concerns about chemicals found in products targeting cannabis 
growers by looking at the online organic certification systems in various countries, yet we were 
unable to identify any of the chemical fertilizers and additives listed by our respondents as 
‘organic’ fertilizers, nutrients and pesticides. This could mean that they are either not actually 
organic, or simply that they have not been verified, which leaves us without definitive 
determination of the status of these products with regards to PGRs. We subsequently consulted 
an expert from the horticultural hydroponics industry (Steven Carruthers, personal 
communication 23.03.17) who is the editor of Practical Hydroponics & Greenhouses, the 
largest hydroponics magazine in Australia, with a world-wide circulation, and Arno Hazekamp, 
a toxicologist from the Netherlands who has published on cannabis contamination (Hazekamp, 
2005, 2006). Carruthers expressed the opinion that identifying PGRs via brand names was an 
impossible task and this view was supported by Hazekamp (Arno Hazekamp, personal 
communication, 22 May 2017). In Carruthers view, many of the nutrients and bud stimulators 
targeting cannabis growers contained PGRs, even if they were said to be ‘certified organic’. 
He also believed that there was no guarantee that the newer nutrients said to contain 
triacontanol did not also contain other banned PGRs. For that reason, our analysis was limited 
to self-report of any use of chemical fertilizers supplements or insecticides. During the data 
cleaning stage, several cases were identified and corrected where respondents said they only 
used ‘natural or organic fertilizers’ yet in their description of the products they used, they 
mentioned brands which were clearly chemical fertilizers, some of which were known to 
contain banned PGRs. These were recoded as chemical fertilizers and supplements. A list of 
fertilizer brands mentioned by respondents by frequency is presented in Appendix 1.  
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Respondents were eligible for the study if they: were at least 18yrs of age; had last grown 
cannabis not more than 5yrs ago; and completed at least 50% of 22 core questions in the ICCQ. 
Overall, 2,595 potentially eligible respondents from the three countries who were asked about 
their growing practices (Australia, Denmark and the UK) commenced the questionnaire and 
after the exclusions described above 1,722 cases were eligible for final analysis. Details on the 
final sample and reasons for exclusion by country are provided elsewhere (Lenton et al., 2015). 
2.1 Analysis 
As we have described elsewhere (Barratt et al., 2012), IP addresses were not collected because 
familiarity with the target group and piloting emphasized the importance of anonymity. A 
duplicate cases analysis indicated only 0.4% of cases were duplicates which was unlikely to 
affect the results (Lenton et al., 2015). For univariate analyses (chi square for categorical 
variables and ANOVA and t-test for continuous variables) a conservative alpha level of 0.01 
was applied to account for the possibility of type 1 error due to the multiple comparisons.  
 
Univariate predictors of the use of chemical fertilizers, supplements and insecticides were 
subsequently subjected to logistic regression to explore their unique relationship with the use 
of chemicals where inter-correlation was accounted for. The logistic regression employed was 
a backward stepwise model. An alpha level of 0.05 was employed for variables entering the 
model and variables were retained in the final model if the effect of the variable was significant 
at an alpha level of 0.10. An alpha level of 0.05 was also used to determine the significance of 
predictors in the final model. As list-wise deletion of missing cases in the sample would have 
reduced the cases available for logistic regression sample to n=1,051, multiple imputation as 
described by Greenland & Finkle (1995) was used to address missing data which produced a 




Decisions as to what variables were included in the logistic regression were based on an 
exploration of univariate relationships between the predictor and criterion variables and what 
was known from other analyses including our own work (Lenton et al, 2015). Most variables 
in the logistic regression were categorical, rather than continuous, but for ease of interpretation, 
where it made conceptual sense, both continuous and categorical variables with more than two 
values were dichotomised. Decisions about at which values the variables should be 
dichotomised were based on an inspection of the distribution of values on the raw or 
undichotomised variables, along with what made sense from a conceptual point of view (e.g. 
any employment (FT, PT, casual) vs none). The variables entered into the logistic regression 
equations were: country of residence of participants; age; gender; employment status; whether 
they grew cannabis to sell it; the typical area devoted to cannabis growing (dichotomized); the 
number of mature plants they typically grew; the typical size of their crop in grams; how many 
crops of cannabis they had grown so far; how many people they grew their crop with; how 
many people knew about their crop; whether they communicated with other growers online 
that they had not met face-to-face; and their grow method (soil under natural sunlight (S-NL); 
soil under artificial light (S-AL); and non-soil under artificial light (NS-AL). 
 
The goodness of fit of the model was sound. The Nagelkerke R2 value indicated that the model 
accounted for 24.0% of the total variance and the predictive accuracy of the model was 70.2% 
with a sensitivity of 47.8% and a specificity of 84.8%. The model accurately predicted the 
observed probabilities (Hosmer and Lemeshow Chi Square Test=6.221, df=8, p=.622) 
3.0 Results 
The descriptive statistics in this paper provide an overview of the growing practices of the 
sample by country and country-specific characteristics. As the data are drawn from a self-
selected purposive sample, it is not possible to draw conclusions to the broader population of 
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cannabis cultivators. Rather, in this paper, we explore relationships between members of the 
resultant sample and the analyses should be interpreted in this way (see Barratt, Ferris et al., 
2015). 
3.1 The sample 
Table 1 presents by country the demographic characteristics and main growing practices of the 
whole sample and of those cases included in the logistic regression after data imputation. 
3.2 Grow method and location 
In this study we defined grow method as a combination of the grow medium (soil (S) or non-
soil (NS)) and light source (natural sunlight (NL) or artificial light (AL)). The results by 
country are presented in Table 2 below and this difference was significant (Chi 
Square=191.110, df=4, p=.000). Unsurprisingly because of its overall good sunshine, 
conducive climate and wide-open spaces, S-NL growing was more common in Australia than 
in Denmark and the UK, but S-AL growing was more common in Denmark and the UK. 
Growing hydroponically (NS-AL) was reported by a higher proportion of respondents in the 
UK and Australia.  
There were significant differences between countries across most growing locations: most of 
these seemed associated with climate and issues of space and population density in the three 
countries. For example, overall, growing in a garden was the most common growing location 
identified by respondents in Australia (51.5%) and Denmark (49.4%), while among UK 
respondents growing in a cupboard (36.1%) was the most common location. Locations which 
were not significantly different between countries were those that are typically associated with 




3.3 Equipment – lighting, other equipment and fertilizer use 
The data on lighting and other equipment used by the growers in this sample are presented in 
Table 3. The main differences in lighting used between the countries were affected by the larger 
amount of outdoor growing under sunlight in Australia and Denmark, compared to the UK, 
and by the higher rate of hydroponic growing in the UK. Similar differences were also reflected 
in the other equipment used yet it was interesting that overall some 74.1% of the sample, 
ranging from 65.9% in Australia to 91.2% in the UK, did use other equipment in addition to 
lighting. While some of this equipment was basic such as timer units and oscillating fans, much 
of it was more sophisticated, including exhaust systems (32.5%), extractor fans (28.7%) and 
fan silencers/dampeners (13.8%). Chemical fertilizers were significantly more likely to be used 
by respondents from the UK (61.0%) and Australia (45.3%) than they were among those from 
Denmark (34.6%). The next section looks at factors associated with the use of these chemicals. 
3.3.1 Variables associated with use of chemical fertilizers, supplements and insecticides 
The data on variables associated with the use of chemical fertilizers, supplements and 
insecticides is presented in Table 4 in univariate form to examine the factors related to use of 
these chemicals in isolation, and then in Table 5 the result of the logistic regression analysis is 
presented which examines the unique contribution of these variables controlling for the effect 
of all the other predictor variables. 
Table 4 shows that, as noted above, there were significant differences in the use of these 
chemicals between countries. Use was significantly higher among those who grew to sell, were 
male growers, grew using artificial lights (NS-AL and S-AL), had a grow area of 3 square 
meters or less, and who communicated with growers online who they did not meet face-to-
face. Those who used chemical fertilizers tended to be slightly older than those who did not. 
Growers who said that no-one else knew about their crop were less likely to use chemical 
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fertilizers than those who reported that 1-5 others knew about their crop. Employment status, 
the number of people they grew their crop with and the number of plants they typically grew 
were not associated with the use of chemical fertilizers, supplements and insecticides. 
The logistic regression analysis presented in Table 5 showed that when controlling for the 
effect of all these other variables, the only unique predictor of the use of chemicals was grow 
method. Specifically, respondents who said they grew in S-AL were at 2.86 greater odds of 
using chemical fertilizers than those who grew in S-NL, and those who grew using hydroponic 
and other sophisticated methods (NS-AL) were at 11.89 greater odds of using chemical 
fertilizers than those who grew in S-NL. None of the other predictors in the final model reached 
significance although a finding that approached significance (p=0.053) was that those who 
communicated online with other growers were more likely to report use of chemicals. 
4.0 Discussion 
4.1 Growing method and location 
Regarding growing practices, the finding that such high proportions of the sample grew in S-
AL, particularly among participants from Denmark and the UK, should be noted. Indeed, while 
much of the focus is on hydroponic growers, in each of the three countries those who grew 
using S-AL outnumbered NS-AL (hydroponic) growers roughly 2-4 fold. Furthermore, these 
S-AL growers were almost three times as likely as S-NL growers to use chemical fertilizers. 
Future research should investigate S-AL growers further. Again, the high proportions of use of 
artificial light in UK compared to the other countries should not be a surprise, yet it was 
interesting to see the rather extensive use of lighting and other equipment across the sample. 
This finding reflects the time and resources that many of these largely small-scale cannabis 
growers invest to produce their crop.  
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4.2 Use of chemicals 
With regards to the predictors of use of chemical fertilizers, supplements and insecticides, the 
finding that despite the univariate differences, this variance was largely a function of growing 
method (S-NL, vs S-AL and principally the use of hydroponic and other advanced cultivation 
techniques (NS-AL)), is consistent with solution-based non-soil growing systems requiring 
soluble chemical fertilizers. But none-the-less, it was interesting to see that even among those 
growers who used S-AL, the use of chemicals also was relatively high. 
It is apparent from online posts (e.g. N3ro, 2017) and the difficulties some respondents in this 
study had in knowing whether the fertilizers, nutrients and pesticides were natural or chemical 
based, that there is much uncertainty about this issue among growers. There are a variety of 
factors that contribute to the difficulties in identifying products containing PGRs and other 
chemical components. In an environment where there is an absence of government regulation 
and no control over labelling, growers are left to rely on advice from grow-shops (who, as 
retailers of the same products, have a clear conflict of interest), advice from peers in the online 
cannabis community (where there clearly are conflicting opinions and ambiguity), or advice 
from other growers. Decorte (2011) has suggested that, even among experienced growers who 
see themselves as ‘experts’, this user ‘lore’ can be based on hearsay and urban myths. The lack 
of quality objective information about the content of products sold to cannabis growers in part 
reflects the lack of regulatory controls aimed at protecting the purchasers of these products and 
others who consume cannabis which they grow.  
While cannabis growing for recreational use in these three countries is still illegal (although in 
Australia and the UK growing for medical purposes by a small number of companies is 
allowed), there is an interface between this illegal activity and aspects of regulated business 
which make profit from the sale of products targeted at, and used by, cannabis growers in the 
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illicit market. There is no doubt that, from a consumer protection perspective, the regulation of 
these products and their constituents and labelling has been less rigorous than one might expect 
to see in aspects of the industry which supplies fertilizers and pest control products used in the 
(legal) food industry, or indeed the legal tobacco industry. It is without question that, while 
regulation of products which are manufactured and sold within countries has its challenges, 
regulating products manufactured in other countries and sold online around the world is even 
more problematic. Despite this, any read of the blog sites and online forums frequented by 
cannabis growers indicates that many are concerned about the chemicals that they put on their 
cannabis crops, but there is much uncertainty about the make-up and toxicity of various 
products and whether ‘flushing’ or a withholding period eliminates the presence of these 
chemicals in the final product. Indeed, making information available to this online peer 
community may prove a more effective, or additional, strategy than simply pursuing the 
government regulation route.  
Finally, the results of this study support Decorte’s (2010) previous observation that with the 
online dissemination of information about sophisticated growing techniques and equipment, 
the use of these techniques and equipment may not be a reliable indicator of the scale of the 
operation or a marker for involvement of organized criminal networks. We found that three in 
five of these largely small-scale growers in our sample used such techniques.  
4.3 Limitations 
The principal limitation of this study is that it is a non-representative sample, necessitating 
caution in generalizing from these results (Lenton et al., 2015). On the other hand, studies 
employing representative samples of the general population typically recruit only small 
numbers of cannabis growers (See Barratt and Lenton, 2015) and consequently our success in 
accessing 1,722 current/recent cannabis growers across three countries makes this study a 
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useful contribution to the limited extant literature. The self-report nature of the data has its own 
limitations. This was evident in the participants’ self-rating of fertilizers being ‘non-chemical’ 
when on several occasions, the brands mentioned had previously been identified as containing 
chemicals and indeed some known PGRs (e.g. Integral Hydroponics, 2015; Manic Botanix, 
undated; Sirius, 2016). A related limitation was our inability, due to lack of regulations 
regarding constituents and labelling, to clearly identify products containing PGRs which would 
likely have made for a more telling analysis, given recent concerns about the application of 
PGRs and their implications for health.  We also acknowledge that as we were limited by the 
numbers of variables we could include due to the constraints of the web survey methodology, 
there may be errors of omission in the predictors of chemical use. 
4.4 Future research 
This study highlights the need for future research with cannabis growers to enquire about 
growing practices and the use of chemical fertilizers, nutrients and insecticides which have 
been shown to be a serious risk to health. However, further research should be done which 
attempts to purchase these products and analyze their chemical constituents to build on the 
work of cannabis activists that have challenged powerful and unscrupulous segments within 
the hydroponics industry to raise these concerns. Ideally this work can be done through 
collaboration between researchers, cannabis growers, toxicologists, consumer advocate 
organizations and more reputable members of the hydroponics industry. Whether in the legal 
or illegal market cannabis growers and users have a right to know what chemicals are in the 
products that are marketed to enhance their crops. 
Clearly too, the uncertainty about the effectiveness of ‘flushing’ the crop and the apparent 
widespread use of this practice is an issue that could be the focus of future research. Asking 
cannabis growers about their use of flushing and their beliefs about it would be a good place to 
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start. While we understand (Steven Carruthers, personal communication 23.03.17) that flushing 
does not remove PGRs, toxicological and biological studies employing post-harvest Gas 
Chromatography-Mass Spectrometry (GCMS) analysis of cannabis that was versus was not 
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Table 1. Demographic characteristics 
 Australia Denmark UK Total Sig* Cases in 
Log Reg 
Gender % (n=489) (n=809) (n=397) (n=1695)  (n=1190) 
Male 87.5 91.6 94.7 91.1 .001 90.6 





































Part-time or casual work 
Self-employed 
Any employment (FT, PT or self) 
Full-time student 
Part-time student 




































































































Living situation % 






My spouse / partner / boy(girl)friend 
My siblings or other family members 
Homeless 












































































































*   Sig of comparisons between the 3 countries 
** There were 19 missing cases 
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Table 2. Growing practices 
 Australia Denmark UK Total Sig 
Grow method %* (n=403) (n=730) (n=350) (n=1483) .000 
Sunlight (only) & soil** 55.6 44.7 10.3 39.5  
Artificial light & soil 28.5 44.7 67.7 45.7  
Artificial light & non-soil (Hydro) 15.9 10.7 22.0 14.8  
Growing location %*** (n=487) (n=805) (n=388) (n=1674)  
In a garden 51.5 49.4 11.3 41.3 .000 
Inside a cupboard 17.2 31.9 36.1 28.6 .000 
In a room that is also used for other 
things 
11.9 25.0 22.2 20.5 
.000 
In parks, bush, forests or fields 16.8 22.7 8.0 17.6 .000 
In a greenhouse 4.1 20.2 9.0 13.0 .000 
In a special room just used for growing 
(grow room) 
8.8 9.1 14.7 10.3 
 
.018 
On a balcony 4.9 17.3 2.3 10.2 .000 
Inside a shed 15.0 7.7 8.8 10.1 .000 
In a basement 2.7 6.7 7.0 5.6 .005 
In a house / apartment that only used 
for growing (grow house) 
0.4 1.0 1.5 1.0 .256 
In a warehouse 0.2 1.2 0.8 0.8 .132 
Other 7.4 8.3 11.1 8.7 .257 
I don't know 0.0 0.4 0.3 0.2 .408 
I don't want to answer 3.7 2.5 5.2 3.5 .089 
*NB: there were 5 (0.3%) cases who stated that they used natural light in a non-soil medium. Because of the 
small n these were excluded here and coded as missing in this analysis. 
** Some 238 respondents grew plants under both sunlight and artificial light (see footnote Table 3). This 
variable is coded to those that only grew under sunlight 






Table 3. Lighting, other equipment and fertilizers 
 Australia Denmark UK Total Sig 
Type of lighting %* (n=489) (n=811) (n=415) (n=1715)  
Sunlight** 63.8 60.9 21.4 52.2 .000 
High pressure sodium lamp/s 34.6 37.9 58.6 41.9 .000 
Fluorescent lamp/s 18.2 14.1 30.4 19.1 .000 
Energy saving lamp/s 8.0 18.7 18.1 15.5 .000 
Metal halide lamp/s 13.1 8.4 20.0 12.5 .000 
Other 8.0 12.0 14.2 11.4 .010 
I don't know .6 .2 .5 4.1 .582 
I don't want to answer .4 .6 .7 0.6 .814 
Other equipment used %* (n=472) (n=791) (n=411) (n=1674)  
Timer unit 45.8 48.5 72.5 53.6 .000 
Oscillating fan 36.2 48.5 58.6 47.6 .000 
Light reflecting lining for the walls 39.4 38.8 68.1 46.2 .000 
Growing substrates 37.5 47.7 47.4 44.7 .001 
PH test kit 43.4 33.1 58.4 42.2 .000 
Thermometer 28.0 36.8 53.8 38.5 .000 
Carbon filter 25.6 30.0 58.6 35.8 .000 
Inlet fan 23.5 41.2 37.7 35.4 .000 
Exhaust system 21.4 38.1 34.5 32.5 .000 
Extractor fan 40.5 1.3 68.1 28.7 .000 
Water pump 25.6 14.5 24.8 20.2 .000 
Air pump 20.6 13.7 19.2 17.0 .003 
Fan silencer/dampener 12.1 12.1 19.0 13.8 .002 
Water heater 10.6 6.2 11.7 8.8 .002 
No other equipment/materials 34.1 30.8 6.8 25.9 .000 
I don't want to answer .4 .9 1.0 0.8 .580 
Other equipment 11.9 14.0 19.2 14.7 .007 












*NB these were multiple response items 
** As respondents could choose more than one option, proportions of people growing in sunlight appear larger 
than in Table 2 because some 238 people reported they grew their cannabis in both sunlight and artificial light, 
either because they had some plants under artificial light and some in sunlight or they moved plants from under 

































































Employment % (n=919) (n=714) (n=1633) .010 
Not employed 








Grow method % (n=861) (n=572) (n=1433) .000 
Soil & sunlight (S-NL) 
Soil & Artificial light (S-AL) 











Growing area % (n=859) (n=685) (n=1544) .000 
Up to 3 square meters 49.8 50.2 100.0  
Over 3 square meters 61.4 38.6 100.0  
Number of plants typically grown % (n=883) (n=695) (n=1578) .756 
Up to 6 plants 56.5 43.5 100.0  
7-10 plants 55.9 44.1 100.0  
More than 10 plants 56.0 44.0 100.0  
How many people grow crop with % (n=922) (n=721) (n=1643) .027 
I grow alone 53.9 46.1 100.0  
With 1 other 
2 -3 others 











How many people know about your crop % (n=917) (n=718) (n=1635) .000 
None 60.3 39.7 100.0  
1 other person 47.2 52.8 100.0  
2-5 others 53.1 46.9 100.0  
6-10 others 61.1 38.9 100.0  
More than 10 others 63.5 36.5 100.0  
Communicate with other growers online  (n=910)  (n=715)  (n=1625) .000 
No 63.7 36.3 100.0  






Table 5. Logistic regression predicting use of chemical fertilizers (N=1190) 





Grow to sell it 
No 
Yes 
Grow area in meters  
Up to 3 square meters 
More than 3 square meters 




Soil & sunlight (S-NL) 
Soil & Artificial light (S-AL) 




















































Hosmer and Lemeshow Test: Chi-square=6.221, df (8), p=0.622. Out of total sample of 1722 cases,  
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Appendix 1: Brands of chemicals mentioned by respondents in open 
text field  
Frequency Brand name 
100 Canna range: Canna Start, Canna Terra, Canna Aqua, Cannazym, Cannaboost, 
Canna PK 13/14, Canna Rhizotonic, Canna Substra, Biocanna, Canna Coco 
71 Biobizz: Topmax, Root juice, fertilizers (fish mix, biobloom, biogrow), organic 
substrates (cocomix, light mix, all mix) 
18 General Hydroponics flora series Microbloom, Koolbloom, 3 part series Biosevia,  
16 Ionic (by Growth Technology): Hydro, Hydro Hard Water, Coco, Soil, Starter 
Packs, Cal-Mag Pro, PK Boost, UV Balance 
16 Nutrifield Coco A & B, NF Fulife, NF Zyme, NF Cargo Boost, Grow A & B, 
Bloom A & B, Bud A & B 
15 Advanced Nutrients: Voodoo Juice, B-52, Piranha, Tarantula, Bud candy, Nirvana, 
Bud Factor X, ph Perfect Sensi Bloom A & B, ph Perfect Sensi Grow A & B 
12 Miracle grow 
12 Superthrive 
11 Atami: B’cuzz Soil Nutrition A & B, B’cuzz Hydro Nutrition A & B 
11 Dutch Master: Advance and Gold Nutrients, Zone 
10 Neem oil 
10 Plant magic Oldtimer grow and bloom 
9 House &Garden BudXL, H&G Topbooster, H&G Shooting powder, Coco specific 
9 Ozgrow Monsta bud, Monsta bloom 
9 Vitalink 
6 Big Bud 
4 Babybio 
4 Bionova 
4 Green Dream: A & B 
4 Liquid Lead 
4 Seasol 
3 Canadian Express 
3 Dutch Pro Explode and root juice 
3 Dutchfest 
3 Humbolt County Range, Fox Farm 
3 Plagron 
3 Westland 
3 Yates thrive 
2 Bio grow 
2 Bloom bastic 
2 Chempak 
2 Gold label 




2 Iguana juice 
2 Monster Bud 
2 Ozi Tonic 




1 A Aptus start booster, Aptus Regulator, Aptus Break Out, 
1 Ace of Buds 
1 Alga Grow and bloom 
1 Amsterdam Indoors Grow & Bloom 
1 Anti Spider Mites 
1 Aptus Range 
1 B Buddha Tree 9/18 and Buddha Tree Meta Boost 
1 BAC base food, superbud, bloom stimulator 
1 Bio Heaven 
1 Biomix 
1 Blue Planet nutrients 
1 Bug clear ultra 
1 Carbo load, Carbo max 
1 Crop Shiva 




1 Flairform nutes 
1 Floriform 
1 Formlex 
1 Future Harvest Development 
1 GoGo Juice 
1 Grow more 
1 GT coco, Psychoo, The Resinator 
1 Happy frog 
1 Heavies powder 
1 Heavy weight PK 13-15 
1 HESI 
1 Holland Secret Hydro 
1 Hulk 
1 Ivermectin 
1 King of Buds 
1 Liquid silicone 
1 Manutech Hydroponic A & B 
1 Maxicrop 






1 Supreme Nutrients 
1 Van der Swann 
1 Zyme Alive 
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